INTRODUCTION
Caries, periodontal disease and erosion are common dental diseases that are, in the main, preventable. 1 However, the prevalence of these diseases remains substantial within communities in the United Kingdom.
2 This is particularly so for deprived population sub-groups. 3 Furthermore, the disparities in disease prevalence between high and low socioeconomic groups are increasing. [4] [5] [6] The determinants of oral health have been identified as deprivation, age, gender, ethnicity, environment, psycho-social, poverty and lifestyle.
Introduction The importance of consistent, accurate and unambiguous messages are well documented in oral health promotion literature. Whether the reality of delivering messages in the field fulfils these principle is questionable. Objective This paper explores the perceptions of dental professionals, healthcare professionals and lay community members with regard to key oral health messages in order to highlight any inconsistencies and knowledge gaps between and within groups for disease risk factors. Method A questionnaire was administered to individuals who belonged to three groups: dental professionals, healthcare professionals and lay community members. The questionnaire established knowledge regarding risk factors for caries, periodontal disease and erosion. Results Thirty-five (57.4%) of the dental group answered the whole questionnaire correctly, with 22 (27.8%) and 9 (5.1%) of the healthcare and lay community group answering the whole questionnaire correctly, respectively. The question of fluoride levels in children's toothpaste was the main reason for incorrect answers in the dental group. Conclusions The results of this survey demonstrate a knowledge gradient from dental professionals through to healthcare professionals and then to lay members of the community. The knowledge base observed in the dental group is reflected in the other two groups as would be expected albeit with a significant gap between each group. As expected the dental professionals are generally well informed, but not as well informed as could be expected.
would at some level be somewhat arbitrary; the group would be different from the rest of society. This is likely to stigmatise what is already almost certainly a marginalised group. In certain circumstances, some targeted interventions may be appropriate, for example those who use injection drugs or sex trade workers. Managing carious lesions calls for both collective population and individual behavioural approaches in order to improve population oral health. 13 Hong et al. conclude that current preventive methods to reduce caries in water fluoridated areas may have reached their maximum effectiveness and behavioural approaches focusing on habits need to be addressed. 14 With regard to periodontal disease and erosion, behavioural approaches are essential in order to address these conditions within communities. There is an observed social gradient for periodontal conditions. [15] [16] [17] The literature surrounding erosion is conflicting; some investigations showed a significant positive relationship between tooth erosion experience and socioeconomically deprived areas, [18] [19] [20] other studies have observed more erosive lesions in children from higher socioeconomic groups. [21] [22] [23] [24] [25] [26] Shah et al. suggest that interventions to change behaviour have enormous potential to 1 alter disease patterns in a positive direction, in the context of unifying the oral health education (OHE) message. 27 Inconsistencies are found in message content and delivery between healthcare professionals and also within dental professionals. 27, 28 Stillman-Lowe 29 questions what lessons have been learned from oral health education. In her paper she identifies four issues that could be addressed to improve effectiveness for the future, which include: consideration to community versus individual targeted approach; unambiguous messages delivered in a uniform manner; accuracy of messages for example, fluoride levels in toothpastes for children; specific rather than general messages, highlighting that the general message of 'eat less sweets' is unhelpful.
This paper explores the perceptions of dental professionals, healthcare professionals and lay community members with regard to key oral health messages in order to highlight any inconsistencies and knowledge gaps between and within groups for disease risk factors.
METHODS
A questionnaire used in a previous study by Aggarwal et al., 30 constructed specifically for a similar investigation, was identified as the ideal tool to gather relevant data. The questionnaire had been piloted for readability, relevance of questions and ease of use among dental professionals, but had not been tested with other groups; therefore a pilot of the questionnaire was undertaken to obtain feedback on the terminology. As positive feedback was received by lay community members no changes were made to the format.
The questionnaire included demographical questions on gender, age, professional role and years of professional practice for dental and health carers. The general public questionnaire included questions on gender, age and frequency of dental visits. The second part of the questionnaire included nine true/false/don't know questions on key preventive oral health messages on the most common dental diseases: caries, periodontal disease and erosion (Fig. 1) . The statements were divided into three categories: caries prevention (n = 4), periodontal disease prevention (n = 4) and erosion prevention (n = 1).
The professional disciplines included: dentists, orthodontists, hygienists, dental nurses, public health dietitians, general medical practitioners, pharmacists, health visitors and specialist and general nurses. The dental professionals were recruited from professional group meetings and individuals from dental practices. The pharmacists, general medical practitioners and public health dietitians were recruited in the same way. The other health professionals were recruited from the University of South Wales as they attended further and higher education courses.
The geographic location for the recruitment of the community members was primarily within specific areas of Merthyr Tydfil, Pontypridd, Caerphilly and Cardiff, in South Wales. These particular locations were chosen because of their socioeconomic standing as being the least affluent areas based on post code information provided by the Welsh Index of Multiple Deprivation (WIMD, 2011) on the Welsh Government website. 31 Such areas are believed to have significant numbers of individuals with lower standards of general education ranging from no formal qualifications to a minority reaching levels of a higher diploma, national vocational qualifications (NVQs) or business and technology education council (BTEC) qualifications. Furthermore, these areas show worse health and health indicators and a higher level of unemployment. 32 The participants were recruited from regular meetings of community groups, congregational event arenas such as leisure centres and other community and social type gatherings.
Ethical approval from the Faculty of Health, Sport and Science's Ethics Committee of the University of South Wales was granted before any data collection took place. Participants were briefed on the purpose of the research and consent forms were completed following questions from participants regarding the survey. Data were anonymously collected and analysed as participants were not requested to provide their names or any other information that could be used to identify them in person.
Data from the respondents were used to assess whether there were differences in knowledge by each group surveyed. Data were also analysed by types of dental diseases. The effect of professional experience and service utilisation by patients were investigated. Data were entered into SPSS (Statistics 20) and results were analysed using Chi-square tests.
RESULTS

Response rates
The survey returned 315 completed questionnaires with a response rate of 100%. The participants consisted of 4 orthodontists, 38 dental practitioners, 6 hygienists, 13 dental nurses, 11 public health dietitians, 8 general medical practitioners, 51 specialist and general nurses, 9 pharmacists and 175 lay community members. The respondents were separated into three categories for analysis, one dental professional group comprising 61 participants, one professional health care group comprising 79 participants and one lay community group of 175 participants. All participants answered all nine questions. However, some practices in each group did not engage with the researcher when invited to do so. There is no record of numbers of individuals refusing to engage.
Within the dental group 20 (32.8%) were male. Ten (12.7%) males were in the healthcare group and 73 (41.7%) in the general public group.
Age-ranges for the three groups are shown in Table 1 .
Oral health knowledge
Thirty-five (57.4%) of the dental group answered the whole questionnaire correctly, identifying that all nine statements were false. One incorrect (wrong or don't know) answer was given by 23 (37.7%) individuals, two incorrect answers were given by two individuals and three incorrect answers by one individual. The lay community group had nine (5.1%) individuals answer the questionnaire correctly, with 12 (6.8%) individuals having only one incorrect answer and 154 (88.1%) having more than two incorrect answers.
The difference in oral health knowledge between the dental group and healthcare group was significant (chi-square p <0.001) when analysed by number of totally correct questionnaires. Also the healthcare group showed a significant difference from the lay community group (chi-square p <0.0001). Table 2 lists the responses to questions categorised by topic by each group and Figure 2 shows graphically how the percentage of 'incorrect answers' for the three groups compare.
Caries, periodontal disease and erosion
The number of correct answers for caries compared with periodontal disease were significantly different (chi-square p <0.0001) for all three groups, with a better knowledge of risk factors for periodontal disease than caries for all three groups; dental, health carers and lay community.
When comparing knowledge of risk factors for erosion with periodontal disease and caries in the three groups, the dental group showed no significant differences for both erosion and caries and also erosion and periodontal disease. The professional healthcare group also showed no significant difference for erosion and caries, however, a significant difference was found between erosion and periodontal disease (chi-square p <0.0001). The lay community group showed a significant difference for both erosion and From the lay members perspective questions one, three and four were the questions answered incorrectly most often. Question four, regarding the concentration of fluoride toothpastes for children, was answered incorrectly by 146 (83%) individuals, making it the question that was answered incorrectly most often by lay community. This was followed by question one, regarding the frequency versus amount of sugar intake, answered incorrectly by 139 individuals (70%); and question three, regarding rinsing after brushing, answered incorrectly by 96 individuals (55%). Similar proportions are observed in healthcare and dental groups although of different magnitude. All these questions are associated with caries.
Question eight, regarding erosion, ranked next in the number of incorrectly answered responses by lay community, 80 individuals (46%).
Effect of professional experience and attendance patterns
There was no significant difference between the number of correct answers given by the dental group when analysed by years of professional experience and the same applied to the healthcare group. For the lay community members, attendance patterns at the dentist did significantly affect the number of correct answers when grouped at those attending at least every 6 months and at least every 12 month (chi-square p <0.003 and p <0.005 respectively).
DISCUSSION
As expected, the dental professionals had better knowledge of the risk factors for dental disease prevention with 57% answering all the questions correctly. However, it could be argued that a 100% correct response rate is expected from this group. It is interesting that the one question that appeared to be a problem for dental professionals is the question regarding fluoride levels in toothpastes for children. This can be explained by the fact that fluorosis as a result of excess fluoride use in infancy is a contentious issue. Fluoride toothpastes reduce dental decay by 24% on average compared with non-fluoride products. 33 From a public health point of view, the risk of tooth decay and its consequences such as pain and extractions is greater than the small risk of fluorosis. This is particularly so for children considered to be at a high risk of tooth decay by their dentist. Toothpastes with fluoride concentrations less than 1,000 ppm are only as effective as non-fluoride toothpastes at preventing tooth decay. 34 Evidence-based guidelines have been developed by the Department of Health and the British Association for the Study of Community Dentistry (BASCD) advising the use of toothpastes with adequate fluoride concentrations. 35 Therefore, it is not surprising that this question was answered incorrectly most often by both the health caregroup and also lay community members. This also questions the efficacy of the methods adopted by the Department of Health in publishing and distributing guidelines.
Furthermore, as expected, there were knowledge gaps between the three groups. For all groups it seems that the knowledge on risk factors for periodontal health is better than that for caries prevention. The main issue contributing to the significant difference is the use of fluoride toothpastes in children. This was followed by an understanding of the frequency of intake of sugars and finally rinsing behaviours following tooth brushing. The three issues could be addressed within the realm of oral health promotion. In doing so, there are no cost implications for the first two issues. Simply modifying what patients are doing by substituting a toothpaste of adequate strength and not rinsing following brushing is all that is needed for those that are brushing. The other issue requires clear communication of the need for adequate re-mineralisation of enamel and this is the challenge for dental and health carers. Stillman-Lowe stressed the importance of accurate messages and messages that are unambiguous if an impact is to be made on oral health improvement. 27 Richards and Filipponi discussed the ambiguity of oral health education messages and safe snacks. 36 Periodontal health has improved over the period 1998 to 2009, with 17% of the adult population having very good periodontal health. 37, 38 It could be that oral health education has been relatively successful here in understanding the need for good plaque control. Further improvements in periodontal health may need a focus on effectiveness of personal actions rather than knowledge. This study seems to support the findings of the Adult Oral Health Surveys. Improving compliance with regard to plaque control and other risk factors may benefit from the application of health behaviour change principles in general dental practice. 39, 40 It is interesting that the health care group showed a significant difference between the knowledge of periodontal disease and erosion but not between caries and erosion. The relatively good knowledge base surrounding periodontal disease manifested as a significant difference from the relatively poor knowledge base regarding erosion. The poor knowledge bases for both erosion and caries showed no significant difference. Could this reflect a confusion surrounding the biological acid attack associated with frequent sugar intake and the direct acid attack following acidic food/drink intake? This is an issue for improved OHE with educators (including healthcare workers), as a better understanding of the aetiology of the diseases is needed.
The prevention and reduction of dental diseases namely caries, periodontal disease and erosion could be considered a 'simpler' task in relation to behaviour change approaches in comparison with the challenges of other conditions such as diabetes type 2, cardiovascular diseases and obesity. 41 Many younger cohorts of children are not experiencing dental caries as a result of effective prevention. 42 However, epidemiological surveys show that caries are still a burden on society but the distribution of disease is skewed in populations. The populations with high levels of dental caries are generally but not exclusively deprived populations. 43 Dental diseases, especially dental caries, are the most expensive to treat in terms of direct cost with 4-11% of European countries' health budgets spent on dental care. 44 Efforts to fund preventive schemes are therefore welcome initiatives. 45, 46 In order to be most cost and outcome effective a consistent macro, meso and micro oral health promoting approach is required. 47 This includes consistent, accurate and unambiguous messages at all levels. 27 If as health promoters we are not able to improve/reduce inequalities in oral health how can we expect to influence the epidemic of other chronic conditions?
In the context of consistent messages the food industry has a part to play in the production, distribution and advertising of its products. Dental health product manufacturers also have a responsibility in production, distribution and advertising of products. Clearly, both the food and dental health product industries have to satisfy their business interests and generate profits. With that in mind, business interests and health interests are not mutually exclusive, for example, the literature produced by the sugar industry has a sound theoretical basis (demineralisation and remineralisation of enamel) for promoting oral health, although it could be argued that there is a business interest bias. 48 Moreover, the addition of fluorides to toothpastes has had a major impact on caries. The production of flavoured children's toothpastes containing adequate levels of fluoride will clearly make it easier for parents to encourage their use.
English 49 and Welsh 50 governments place the general dental practitioner at the heart of delivering services to the community in conjunction with other key healthcare workers. Capacity for NHS care has the potential to increase as a result of disease trends and also contemporary preventive practice including the application of caries diagnosis and management utilising minimal intervention techniques. This is particularly so if appropriate attendance for routine recall follows risk. The results of this survey suggest that there is a knowledge gap between and within groups that may hinder clinical effectiveness. The social gradient in disease experience associated with deprivation must not be seen as the status quo for future disease activity in individuals. Disease activity is the responsibility of the individual regardless of social standing and the focus clearly needs to be on the behaviours that are required of individuals. Wamal et al. identified that lifestyle factors explained only 29% of the socioeconomic differences in poor oral health among men and women, whereas lack of access to dental care services explained about 60% in their analysis of Swedish National Survey data. 51 A National Survey of British adults showed that oral health compromising behaviours tend to cluster with each other and they do not occur in isolation, suggesting chances of having detrimental behavioural clustering are lower in more educated groups in population. 52 There is an opportunity present for improved information transfer in order to influence the behaviours of the sub-groups with the most to gain.
LIMITATIONS
There are methodological issues that should be discussed. The psychometric qualities of the questionnaire have not been tested for validity and reliability.
The majority of health professionals who completed the questionnaire were attending further education courses at the University of South Wales. Health professionals engaged in continuing and further education are more likely to be interested in expanding their knowledge and to provide up-to-date evidence based recommendations. The same can be said for the community members as venues visited for data collection included: health and fitness classes held in leisure centres, cookery classes, slimming and healthy eating classes, drawing classes, held in 'Communities First' venues. People engaged in these activities could possibly be less isolated; more interested in their general health, physical and mental wellbeing. There are potential biases in that those who are more motivated and well informed completed the questionnaire.
Although the locations of the community groups were chosen from areas considered to be more deprived, whether a representative sample of deprived populations was achieved is not known. These biases, if present, further supports the findings of the study in that the knowledge base of these participants would be greater than a 'true' sample of the population.
No analysis was available for nonresponse/participants and this should be considered when the results of the study are interpreted.
CONCLUSION
The results of this survey demonstrate a knowledge gradient from dental professionals through to healthcare professionals and then to lay members of the community. The knowledge base observed in the dental group is reflected in the other two groups as would be expected, albeit with a significant gap between each group. As expected the dental professionals are generally, but not totally, well informed. The question of fluoride levels in children's toothpaste proved to be a contentious issue. This knowledge gap within the dental professionals suggests improved CPD is necessary in this area.
Behaviour change approaches can play an important role in the prevention and reduction of dental diseases provided the key messages are consistent, accurate and unambiguous.
